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(54) MULTI DOMAIN LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a wide visual field 
angle by multi domains to obtain high brightness based 
on stable arrangement of liquid crystal molecules by 
providing dielectric frames, a common electrode on a 
color filter layer, and an orientation layer or the like on 
at least one substrate between a first substrate and a 
second substrate. 

SOLUTION: The element is equipped with first and 
second substrates 31 , 33, plural gate bus wirings which 
are provided on the first substrate 31 and arranged in 
the first direction, plural data bus wirings which are 
provided on the first substrate 31 and arranged in the 
second direction, a TFT, a passivated layer 37 provided 
on the whole first substrate 31, a pixel electrode 13, 
dielectric frames 41, and a first orientation layer 
provided on the whole first substrate 31. Further, a light 
shielding layer 25 is formed on the second substrate 33 
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^ Si zsii iz.fi^ "ti s> ; ,^ h : □ e^.sa^iz i^r - 

B ' " ' ' 

Cb o:e 1:3 ij 8^-i s M : v&:^k^Li^ji' 

fti If 9^ag : ry V^ ? ^T LA^ t U; JtCtvfiS, 

^^P^ ■■3* *SB 2%S<fii3 : 3^7 *^&7^^ ^ 
AS tt 9 ife.* 61 li; JS V ff)||^ 3 1 <D7 ^ #£|£q i^. 

;t:Oo:6 2 3 .' m k 6 ->^88rii, .*ifi6*^ : 2\7^^ ; 
* t*> 1*^7 U-A5 7 Ai|i^(DjgigTr.>5 -9 "£ ^ tv 
ri^^; *^|Z; : S ^ 2 ^<D®^fc <J:j/ 2 -^cdk^i 

fry i>t*i) pK tm&tek Lr^mtmmt^PL 

^^p.67;tt; : ^20);ifjS3:3 pffirfej^ii 

co 0.6 33 i e9-i9 1 v\t, \mmm2.7 

* *k IS^ 7 V - A 5 7 oj^sgr^i - ^ 

18 6-18 e t tt^l^^TJ-*^^ U n^JI/ 

;C;6 6 6 4 3 18 2—19 .1 0) L C DJZfel>rV; jRSJg 
!ZMlzfiE6i ^ ti^; tfVOSeroilz^y 

6^ ^ij^.i r+j v . rxj , z:m rvj Jg v 
^0)^d/cC4^a> K Vlz^gij u ztz\z. &mm% 
±vxt r= tt^^ iz^gu u # t=,x 

^- •• ••• • 
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[00 66] *£|Z, C05g^<D7Jl/?HjX-<>LCD 

mtL wj7>k ■ i F.a.fctt«ij-f'* K^rt^ pva 

Cob 6^] iefeiJi^pVcN (WJ'g-Av. 

vtM^b-h-* ps;cn (^Ui'P+:tfi>s'^^X- 
h) 33«fcdf c.e* i cn : <1r/i/.p-/^v^^- : K) 

C O 0 6 g ] jggg ^ jf-. j: ^ ^ V tDrt O)^^ < £fc 1 

CO)|g^a)^^ K y-f V L c-Dli. test tt&fcilfc - 

COO 7 O] 5 ^.:5S^7 b- Att; ^-tt.fc LT>V 
V# &5£<T) L CDtolll-fe^^^^-.^feill 

ttv 7 .U'^bhft-fcJ;yiC£X-*/b ^(anchoring energ 
COO 7 13 i92~i95|t C0M^CDS:9O)^Bfe. 

t o o 7 23 4 C-*ii&.flffll_=5?*ftSJ:5l=,. £(J)!gE¥j 
1 tosffiag 2^i^|r:is^j^ ti>=S^(D?-5 >izb 



JA3fc. TFTfc', 5FM.ffcJi3 7 SrMffii 3fc 
Co O:f3].jg20)p3 0\z\t. *— K feJiVSr- S' 

« irji3fe e 2 s tti< sStete'e©jt 5 - 7 < 

ci ° 0 7 4 3 ^-iyi^ett3S3<t^- h >^ie«i 1 

T.ii. #®»jH3i-3gjdf*n. -if - h^-i 1 fc-^f- V 

t^O 0 7 7 3 ^ - f 3 5 |i; *V)±\Z. S I N 

ii. F^Eil 7 ?^S- U-3 V ( a-— S I ) ^tf K - t " V 
^ ?tt7=7'ejb7 r^^U 3 V (n + a-Si ) 

ft:. S i N.x ZtzteS i 6 x ^SctCf a -Si, n + a - 

s i tip e c:V o^ffl t\r*I«ri c.fcibjryjKrf ? 
- ^ v o z\y& o hm 6fti7^ nz/dizjtyj^ 

C o o 7 8 3 f - 5 /^ge» 3; 35 J- C/y- K U-f v 
?^ 7 .'.. 3 ;* ii A' ' Mo ' C r :» Te, A I 
i d V&m^zA y d u V ^ 1^ ^ M *itt U io y ^-5 r 

* ^ - s a)© it LTtejtfrs ctfe -^i^. 

COO 7 9 3 (^^r) li, ■ >f- 



124-10 



f-'(D^ Ttfts§fB)i3 7 tf, BCB (^WS^O 
^ .7<7UJl/«iS, ^U^^K^ft^^ S i N 

S««K 1 alii I T o (SaftSB* /0 O) j; 
*a ^ y 3 U V ? |z J: y iitt ut#£ 5 - v 

7,0)- :^il?L <fel"t £<t If MS;" v £ C fc II^Mtf 

[O 0 8 0.3 S52fl)Stfi33-±|:tt, ?-KM*fiE8ii 
it tf f - 5 '/V^KU 3 &<£ tf T FT &*fc3B ^Jg= 

%\JZ>tz ty<r>m$k e;S d's3Kj«-*ti^ ft 5 - 7<jV9 

^.2^,^;2 ; 5;<JU^ B * 

cods 1 itt^ffi 1 y # : i,T^iiL\irft3--7V 
Lpo ; 82];sYfc^^ 

Cop 833 -Wi: UT. 1*^7 U-Aht ^•M^ h* 

t ft - ^^acDxi^^- i:/:tt7.a!J )\,m%h ft 

o 1 z : . a© <r>m mm 1* & 4 t & y , 7 u-Atfi* 
3. swTr^^c ti>. 

CO 0-8 4 3 ^0)-^. i9.6~l9 8 IZ^^hS ^ti 
jZ v U- Alt. £ r a)^tJ5't» 2 0)3StS CDfalO) 

5 1 1\ .a.;i-feitf*2©stra"o>*^<--fc 

5 3^^^^^ 1 ii- is]:us*JSjiiz-kiz^ 
"6 <'sai$aE5 i ii, itiM&i 

Coo 8 53 *tt< t>-*©Sfl5l=tt, ^U?-5ffl 



4 )\tLT-$>V. 1 -3<D3tett» ; U. : «»ftl= i^i&o) 

■< v^s s: Liz, fiJsj ^flt b * c hizj: yfesou 
if ft £8) 1 z^im r^ct as 7. ^ 

C o 0 8 6 3 C-0)?£ 9! O)?,!!/^ V% Aftinft? IZ 

fturii. s-?p3fe»*^u a<j).ias7<^Acty 

(J) f 9 % ilffltK^iit li- ftt .t -5 c 

C 0 0'8 7 ; 3 Z <T)f£W 0)7 ^^ K y L.C DTjl ^ 

h sew ±7^ 1 z tf.j$ s^jsB-iu i r n-: iB^ ; . t,f,x 

C O 0:8 8 3 C0pg^ (D7 JI/3P K X^ i^L CD|i 4 1^ 

J: c^/ ^;/= 1 z n& s a 5, z: ^^iz^y^i;^ 
y, -y tilt j: p r^^^* 7ji>^f 

^ v i r%>ztti>T- f ^ 
-C:6 0 893 T><c^^., .«lM'!f&c 5 \"y Ztz\mm? U 

- a 5:3 ^^^^ t r:+ j r x j , 

5 fctt 210) T y j ■ JBttfljj-.S'jtt 4 -=>co*K.^--r Vlz^siJ 

/ |z^ *ij r ^ : C i: I Zcty % ^f x-fy 

fc .cfJf*.S.ffi IZ^ L ^Tl?? te -^^fflS-f ;&|$BEl&i^^ 
JgfiS^fT p .z £ iz J: y 7 Jl/f F x< vj&5^.& ti:^ 
;C;ob;go3 l9.9~i.i,4 : 8lt icopg^^ffl^ 

izr^ti^o>^is^sfe<t^ 7 j i/ ^ if x -iv&tft 

fei^x ^Sft<J)^enu. S2 0)@tS(Dig^i^^t, 
■Wtt.p*)?p.ll-. SS-i 0)StJ50)|£(£a7>iai^irL^. 

co 0.9 1;3 *e>iz, i^^7 i;-A : i3' : tei'^:a-<.t 
@<?o)^tt*izy^zv^n^ : ^i»a»"ii"^.y y h 

3fcli?LrJ:Ly* .*,6lz, BWr5 2^.«M*"jsj:tf 2 
^(DSS^fel ASfg^ U 7 Jl/ ^ K H': V itt^^ jijcfe* LT ' 

COO 9 23 01 0'3fcM 1 0 4 |i; 
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1=.- C*5»!fl)36i 1 tism'jgsii*. S51 fcJ;«5S2;d> 

5*1.*." £6JZ. 7 fti, ,;iS**iffi 1"3 

too 9.3] cc6^co?Jl/^Hx-r V L CDTli. 12 

(h,tv -tiTX 6v s in*&Si tz\i^;<nmi^ 
<zf ^it&% pv a (^ue-jbTJi/.q-ji/) . # 

t 6 6 q'4 i e> iz, p y 'p>i -tiifoif ^9: *t - 

hk p SCN\(^ 

" • 

t o o 96] be^iiic £-y . y iu* H x-f ^ lc d 

r.ttftfe; r+ J *fctt;r-xj 

(?) ^ ?. I II 4^o)Fx -f ^ iz#gij U a fcfcL 

^ iiife i^/ jt>=tt^ iz^gij u : Vfx 

C OO 9 7] .*g'd*ihfc K^^VC>htO^><C< tfc 1 ^> 
*) P ;X-f V«2fcl" Lttp ^ t Ai Tr 3 fc. £T(D H 

9^)k?Kx>fv LCD!*. mmm*M<,$m\m& 

too 9 8] <sr*|z, - .-M 7 i> -i ttifeteJM fcli* ^ 

^^^rfriii: 65 r ^^5; ^ seisms £f 7 



C009 9 ] c 0)5g^O>«5t*33<t tf&® &&lkti> Z:£ 

^<c<, ^<oig^a)^a^^Ttz@>7 9^s^n^e 
t as? « ^ t ivde mmmv^ \tm&\zmmv 

en 1] ^^iz^ij^a^^^^ rsifgi 
-< r wEi) r s -5; 

IH:7] Z<»KW CDSIte JKaa r- 7 JU kx < v?a 

PUS ] ; £CD^ cose^^ 

im 9 ] CCDpg^ *^^5gJZY^-5 V/l * K xV v$a 

[H i o] z<r)& w on mm m z^ ^> v )\,* fx<< y 

CHI 3] C0)ftW0)*fflJg.fi|Zffi^.7J^ Ky>f v. 
[fel 1 4] ^(D^^^^jZ^ Vll;* H J>i -f > 
Mi 5] Z^^iffiJK^lzfe^ 

[ii 6] c(D^^o)i^^izf^^vji^ Kx-r v 

;Cfil i 8] tO^t^^^iZp^?^^ > 
[EI2 0] Ca>P£^(DSIffl^ag|Z^^V jU^ v 
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3ft ^ r^cBH V 35 5. 

3ft .£& ,jf*?ft ^ S^t" W6p*l r © 

[ii2.5]: <D5e w <6se iej^ i r « ^ ^ j u ^ h= -r v : 

■ ¥ iisr- Twit 

m 2 7 3 C9«W©*fflBS5l=«*7 x ^ y 

; -c^gj:: _ c ^ ^ J It ^ H j?< -f 

im3 or eifl^iw^^Bfejg^i-ffi^?,^ > 

-?ft n?5fe ^^rflFffiMI/r 35 
CEI b |2I CO^^^fl^iz^ *y Jl^F^y 

[U3 43 ^^^o^^^i-fs^v^^ f x y > 
im3 51 c«CDPg^a)^^^|;^ 5 v Jt * |= X/f y 

■ til a;ei i 0^^9^fe.^|z#^y ji,* FxY> 

. 3ft #fe=£ ? 4^ T^FSBMl T'tiZ. 
IB3 9] ^0)5g^q)SgfibJg.^|;^ £ 7 ju^ F xY V 

3ft fi£ ;5s*#$:S r ^#®n r & 
imA 13 tsi 4 o o>>ni* f x-f;v«fl«5i-5teT-ssit' 

c^ : 4: : 3i : : p4;2>7jj^> 

C?I ; 4 ; 4] .142 <D7Jl/*.FX< .VsftA&f.*?^ 



m 4 63 ; la 4.s vsr;***** - 

CS4 73 (SI 4 5 0)7 Jl/? FX*' 

CU4-.83" ^^^(D^SCDSIfflR^^IZ^^^^ F 

Cll 4 93 i48^|WM"f ^aS^^V 

:.W5:33 : 114^ 

: ^5;43 ,p ^e^/lr^H -&?Z&&nttsm. 
/Cil5 83 ^ (6% ^ (pife | ti% fb ^ ;|> ^ k ^ w v • 

ras 93 ^^^m^mzm^^^^^y 

Ipe ol ZV3£W<r>nfa^mz^^ 

ffl 6. fj CitD^^^Si^agte^^V^ K xY 

CUb: 23. ^(D^0)i^^|-ii 5 v Hoi Y V- 

633, e-^RWfljsi^.ffiisffi-i?;;^ fx > 
: cp6.43 z?o^wij>&mpm^ 

5ftS^^^ ^ t^F® ^Jr-3s ^ 
Cl*]6 73 dq?a^B)SfflJBffi|:ffi^Y'^* F X<V 

3ft ai if>* r^m ^ 
mi o: zp&w<r>nmte^zt*tt)\,3' Fx-f v 
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CU7 1] Z<r>3ZW<D&mzmz&%?)\,3. F.*^ y 

CIS 7 63 C©SBttd«ft^ 

jm^ 93: c^^iii&Kii;^^ ik^f^k^ 
m e 03 ^fl)S^o)sg^siiz^iv ju^Fx-fv 
^Ee-tJ £^^cd£j^?£|z^^ 

CIS 8 43 Ca>«fto«a^jg|zi^ 

sjet ™i§i 

tils 53 ^H^^mm^Azi^^^f f yjy 

ens 73 co)^^a)i^sizii^v;l/^V:^ -r> 
,[[*)8 83 C(0«W0)*TOffllir«.5>V^ F j<3f--y 
■CG98 93 Fx* V 

iim^ 03 , co)pe^cbiffifesgir^ ju^-f x,-< v. 
tia-s.t-3 co»Wd>fe^agizffi'*7;i;.?-Kx4:V' 

HH9 23 CO)5g^<J)S 9 9*?®Kgg|-Z«S7'^.3F F 

im 9,43 .ja9 4 e.fcpj2'0)VJI/*KX^ 

Cl*)9 53 i9£ tra«oj?ji,^ f^-< V»A&OT» 



C(gl9 63 e<DmJJ<D$S ,1 OOSgBfiJgrSglz^^v'JU? 
F X< vaft'iSjSft^'^^WffiiaiTaa^/ 
CE9'?: 19.6 fcR«0>7^? KX^V9!*A*jS« 

tug 83 196 tm&w)],* Kx.-f : ^aiijs«. 
cgi9 93 tqaroipssiwffii^ffi'^jb? Fx-r > 

-res 1 o 03 bs 1 ^trt^^siirs^: 

tBTr o 23 la-os-fcriBovtoirfc*.-- 

CU T O 3.3 C<D^E0>£&^S{|Z&£ ?JJa* fx 

tfel 0£3 fifr ; O 3^(g«<0^to^^ 
. fij:-?;- 0^5:3 6 3^P«(J>;^pS 

: cKr 0:6 3 ■&p1a: i £n^ 

[Mr 0 7 3 eo)^a)^^iz^^ vjlr# Fx -<< 
CS t 0.9-3 {S i 6 7 ^ IP1 « (D ¥EI*1 T & ^ ♦ 

/.[ii^ rr : 3 ^^^k^jB^iz^^ 

cu 1 1 23 n r T£mm<T>¥ffim?&z>. 

mi .1 3 3 p 1 1 1 kmmwfmmt&z. 

csi 1 43 in 1 1 [tm^^mmz-^i. 

mi 1 53 c rismo mm m^z^j}^ fx -t. 

■Clal'i 1 6 3 ii. i-*5-tHa©fBfir65; 
CMJ.i 1 7,3 ins fcf5]«(j)f ffilr^^v 

im 1. 1 8.3 ill 1 1 5 tpfiEto^pp &z>. 
im/i 1 93 ii 1 5 'tp.«<b.fffi^ : 'r-igi. 
Tm ; i 2 03 in 1 15 km&v^wmT&z. 

■mj : 211 C^^O)k^^aE|Ztt^?j^ FX-< 
C© 1 2 23 i t 2 1 tNB^^EpTlQ^i 

ra.1 230 in 2 1 kmmtoWEmv&*. 

*.mi 2 4j c^^b)^ffi^iz^7^^ Kx-f . 

CU1.2 53 i1 2.4^f^«(j)^SIlTffi^ 

tm 1: 2 6 3 H.24 ■fcStto) a pnas'T?»*.- 

CMl 1,2 7 3 C<J>?g^<pieffl^5E(Z^^.y'Jl,? FX-< 
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[Hi 28] 

in 29 3 
cm 3 03 

CD 13 13 
[i1 323 

Cli 333 



hi 27 kmmvrmmv&z. 
m 1 2 7 tisjfiiQ^sHr^v 

11 2 7 fc|sl«(D4^BHr&5,. 
Hi 2 7 fc^fc^ffiiHrfc** 

""rtb i 3 43 n ;3 : 3 tm&v&tibm 

CH 3 53 i1 SS'fclsJ^iD^EHrJB** 
Hi 3 3 i:(5j«(o4®HT-35^; 

H33 kmm<*>¥fflmT-$>z>+ 

i i 3 3,ti^fe9^EH 

iii 4 : Bi jm-^^m&^mm 

11.39 fig cd 4^051 & -5> ; 

Hi :3.9t^g<DMi 

ii 3 9 :tmmd> fmmv&z. : 

ip i 3 9 fc^«ij>^ii'T^^> + 
i:i :39 ;tpf«^fe;r 



II 1 3 63 
CH 37 3 

III 3 8] 
II 1 3.93 



£11 4 13 
111 4 23 
X1 1 4 3] 

: ll;Y "^M 

ti l 4 53 
Cli 4 53 



CI i 4 7 3 ^MWQnMMmzi&tth* A 

ii 1 4 8 3 1 1 4 ?:km&<r>¥mmT&i>; 
C11 4 9'3 £(D3gSHCD& r i (Dsess^sgiz^^.vji, 
? KX^^S^^^^inr^SlT.fe^i. 
C11 5/0/3 1 1 4 go^Jl/* Fj* -f 

9^B3ir.£5* 

C^(Dlft*3 
1 ^-Kv<^B2Jft: 
3 ^-.Svwfe*. 
13 D^^tS 

17 ftii^g 

£3, ft?-? <)\,$m 

2;.5> 5S3teJi' ' " 

2.7" 1'lMjpjp 

2*Sr.. ^.^y^-^^^&i 

3 : i 

3 3 ,^ 2 0)StJS :V 

35 >f-;hJg»^ 

37 ^a'ffifcfc- 

4:3, 5 V 

5,3, 57 ISiil^ 
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1 Title nl livw-Btiiuj. 

Ml. LTfcDOMAJ N LJ<?I1U CRYSTAL DI&PLAY DEVICE 

t Claims 

•'^v;-»nd4ycr^niteirwi:>iUigx^i.v.kr.' ' 
.6 LjqiiJd/cryid .^avcr.&^^ll'5aid Trst tid soeend subaraics: 

tg^^C* tei H*s ^gid b o fi*-timb'& an.saiJ fc* t ^slrile *d* i ^Ltx- of Jab l^. 
apL^dcci/^w ■ r ' 

s&hKrvHTKt^ c^^l : .ivl«uleii...M.<jjuji.idcr\4ia1 i***- 

3li^a.^iddii»£la>cr.fliJAAjdia<«rf sufcs/ate; ' 
> »4wi illlfp &ycr un | aid ligli j * Wltfing ; <i , 
*?™»anc crt.^'ca:^ 6licrla*«r: «id 

m J !!^T ,t:P ' 'V" n **' I^l^ ^dl^lchd^roCT »£t ' Wj-J s«bi*d.>iiKklKl&V 
clnb^.fcas ikU initoong window in &mm-^\t!ienoi . 

doctrocfc 1»s aii clccirio fi*U:.niuaB£ wndo** m :«: onc'r pin -Jibretft ^ 

5 Thcr™^ ar^Trrm,; ,„ rbrrn I . *t,,-rran MJlir : ".fcet^ 

Inane i»..*wtri?ain iHidpueaj rnr.on 

6. The '^i^mi^d^ sac dicJ«tnc 
funm; ^-iMi^'im'^iHcTc^uirul: . 

T l^JJuJli^^rtii^xd avsiiil Ji^v fc™ c IvlIjub ™d Ji^*, j t ' 

Iibiiiu iv I mm icd :m miJlmjdjuiu cL-uUlkIv* 

izam is 1 rwncd iu an area when ind l^n shi rldu:£ bysr ts tanaee in ' ' 

? 1 • ThcraDlti-toi^c liquid crysin] i. 5 plm*dcvkc ^toiduvi tr ci:hn i. 7**c& iiicixtac coasttit 
or a a<J,clu:^,f»i. !ltV i ;t a^uiJ >: ^.fc^ tl,», ^triet^it of i^J ensttj layar. 

10.: T^^ai.^^Uciuid^d 
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11. Th* itioH Jcnm hquM trvMal displiy davics iccorduu! a chiitn l. uk-ieia sad put J(!tf j«, i f 
divided .npai ^pur^ liquid u>-la] iLuJaiib .* J Ikpdd D^-.IUm ... n,d. , 
hrmj; Jriviii din'crcnily fifrirn cath ^iter. 

1 J.; The main A-jt^ liquid oynal displiy av>i^ i.wor Jm^ * wbini I; ^l«.r«, Ka ,d ■J.yn.aj 
l^iiiivuJcd wlOBl JrMl two poniocu. uquido>:Ui iixdcnilcn in Jis r liquid p>oal [ov=r in each 
; jivlmn hti hp aj^ncsd diffcrtntK lifljii ca^ other. 

13. TIk .diJu^nibii, JjqnU „>TE:rJ dsspty deviwoci-m*^ -n cbirii 1.2. vrl«rrar. at Isvt on* 

1*. the ra^ti detain liquid q^^ d^iij devils ^wOi^iu dainV ll, flfc&.jil^inffttf ' 
•wKl'iiKj^wwnJ "ii>*ir aii rina-nV* riroanWrtaiod 

15 .. ^hr multi-dccr.Bih Jiquid oymtu (bpfc;, d*i*i« igco.dir.x u. cfcu:, 12, h-L-uoji *l J;jji oos 
PV A ipytfXkty \*ohnT.; a^rii t acH; ffli«ondtin)cidK;: ! " ! ^ 

18, The m,HUIrmuTiii|..id ciysini di^kv device fcooTAi^ to cEdbii 1 ?. wlu-v-uiiiiid alignment 
: laysr iiirloda , mataiaj k*clU* from uV.uruttp cur^aiiriy ufPYOi f^u^itini:^^, 

,15. '^^li<^ 
: UVci nduiki liqi_d L »v«sl asdcciilcs having posters dideclnc iimsoi/upy. 

ip. Thz imJU-ctaik iKj^ji ir>>id dbplcv jevke accerdii^ lb, el a^i- J -yrTbcicii * = id lie jU dysu? 
laviT in;- tudus tairj] Jup :rM s. 

2j : TFewUlvdrinufi. liri *y*ui fiL-tp?* nrvicc flccurtii^ to cUirc ]. further ciw^isins 
a n^fttiv^iiiiiauil fUrr.anat ;cc«r iufcaiiio.*: beL-Auai iaid il.ci ^id ?cc^:dsLh-rjatt5; 

. * J - Jfcr rajiutdnnuin Ik?.:* crystal ilisp.n> i o uc .nn.ni , li i,* m d-I™ I furflcr com • 
o nct^HW ^tiixiij Rlrvon ial iMfli nii^ srihOTats'ihetacai said fjrsl ioLd £ <ucj^sid t" ibslioicfi. 
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24 . A -r*ifl i -dOrtai i liquid cry&iil dup Jay dc vwc ranpn«i- t » 
Urs: and steroid .f«bf rrciix farm-; udi nhsr 

n Uquul ciysuil' Liytr hrt-jueer* : mii !»coi-id ti:h=tf jkr: 
o pccd.ctocbode.OBi said, tiisl vuteidi^. 
acomrt-Od #l&CTrc<le<a wcccdEubHlr^.t, unci 

n fiwlercrif .ftsr.* ffliirrnntaj; ohgnriera ifiretliun aTI^u*} ciy* ? ] l:.>J*uIcs in Mid liquid eiys-c. layer. 

25. A -mill wlnrr.^tn i, iV : hi iVdji fday device ccamnsbf 
tin?: and second iukiiuzic* taring >*cfc olKsr . 

a ftiqui 1 cr^djfl Uq-tt brmwi liaid /Srvi jiiilM-iiVid m;1V-^«i 

n plirmli^nf b,»« latts imu&zd r» 0 fnsi direcbun acisaid nrjraAstritc ai»d 3 TiJtinilirv 0 .' iliubitF 
foci MTittacrf ia i sccotte dwrcicn on 1 vmjf jy« <urfKtrai« rn dpfiiw 1 p^-i ic&an- . 
a taxtf <l^.iuiv-yli^^iyi^ «jrid piVd n^fc 

? niLT Mcond stthflin)*; 

: rrciaci 1 - 

an ^ibajr dctfn^ urn ixuarv. uid f:xcl repair and 

an^wrieni bvixiio ai /^;iiY££j£tiste fceturaei i^ iirin >»a ^rund ii^du i iics: 

ctectrc<ie ji on & layw/iwi ttaia r >d ^iw«c i>^^.jc& 

27. Th? VnibWcraih ti^S^^jfijM'wriiBd^ ib.vtmn 25, cut idd miiuuiy 
elrjcsrwfc n r.n * lw :fi*UL *itd jgalc^u? iitia=i etc rornidl ra, 

dwi^ accobiiitj toidKn£\ Wh^hSaid ^niwy : 
?I.Ktirrde is tjiOTca^ "' " : 

, Jb^^cl^i Jcmai 1 liquid «>«al d:* F ^y ^viuu st^-.vrjbKK lc ul^^. 23. *La?ua -onww, 
J1 * lil5 IT ctti- J^cniii - lii^i J C AfctsJ d. jp.f.V dCTlOC BCC*?"Ttir t : It 1 1-1 mn ? 1: u >*» iv.nid pi xr\ : 
■tt. Thf iniiri-drmaH Hrpiidcrys^ 

is divided jiIc »l IcMl tWpwlwna/TLqujd tr>'rtDlr W tc;.:l^ h i:, id J crvflia" ii*^ in ttcWiim 
Iwiny Jnvcu *ijJTtfii:nd>- iiuru rarh rtlic/ 

Tie rnilri Jrmbh liquid cestui tftvjoe OK^tliirt to Qlnp25; ibfixn saui JiJi-anrai 
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pnrtkm hciiig aliened dirfersitly jroir. coct olii/i 

-J*. Tlu5niufc-dnniin.lu.rid £i>siil display <fcyjic nwoac.PK * tfsiin 25 w.vrcm raiduclMaiK; 
frame 15 b f paper, 

□ li&S ihxiJiLg \ayet on Slid firccsutetrjrc 

3$. A ^.iimluUiiiiifcii *; lH j£ .chr^.di£|to/drt^.cconprii-T^ 

a l iquid crista! iByzr ictveda, sToid &rs. and 'siironilsjbsainefV 

Imcs arranged :n n ssscmd iinrrj;ym anxaid -jtrraic ti dsiinca pixel rzgion*. r 

^ndfc^lmdjjr i» : gcj ; thrsugb said tlaii.bw bnc ^Ved , p*/rie&. 

acuta i hvu *' 
tEclcuik iVmtUlvih MiMf i^l t'^teitv.^" 

J" The ^It-tonibD liquid u>aal. £>p^4tt^.fetttfdi te cUim K r falter wmrisqy: 

wcfnxii has aa cfaectnc tii'ld incit riKViw* inside of itself. 

-II, A iijuIu^.*:i ui'ii : tjqiitd dNStiJ dttpJay desire im* 

* liquid cKatol layer betwecu said Ktrad sjbiimif: 

Ii&k a™Rod : iii a tocooc dff^ticn tin e£ J J n *i hAsL- alt In .AJjj, c . , F ju* t c ? i*l 

JipK.fi d^i^^^\^Ti^idly;ctaij^ <<uiJcflio ^isJuii ii: laii pixdicBuii. 

apnUir Wierinyri on scici laixodd uubiiius: 

a convooA clcrlrcdc i 1 * « >i ;|;i»inr ; fl:i:.'r iiyei , 

tfcdcctrk £ra.-3ias Jd * j jiJ fix?! f fjptvi : 

•ui riiretnc Jicfet inducing wndop ir said pixd rvgmn. aiy 

wf Bli^iciii>vrr<ifl »i '-^\&*frimiti^& ?fttd tfc: and sscoad sjiam hsj 
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"4i. The tnif iri cpmab liquid crysul display device acvuuLag i u'l-Iwh « 4 : . I tmhcr- ecmptrism£ 

4J; Thr irm .li-iJ:,^^, liquj cn s< il display device *cro«J- n B i ,j ,:|*j jn 4 wKrrm said ;f jfilrcirii 
: fiannj ^ a Jpaocr 

4*. 1 lis luitti-dcwab h^rdy/yd.* I .dl^tevtote/iraM^^j; I n claim 4 : \;ioi\ht{ CCmprtSLtg : 

-IS. A mul li-cltinain J;quid u ysuJ djaplay device Cuinpns: n£- 

'tot and siiorad aubfilru:ea faciJif ifccli aitan 

a liquid ciysa! lafrcr bdv?cn said fire-, and koxmuI ^ukuexs. 

:*^^.o;fp^-hiM.fi^ airanj»d iri j lirU#wU4'i« yaiJ.tliki bjbiiraie and t}fc'ifa'i4'cm* hii<. 

^UyJr d«LU ittlK a^^i^oiytK'nii da<* yj3:Hhc' ni-'wid pxcl tig**; 
■i caJcr ttief Jayti bniir if "wfcrtal cijN^li&tc* 
Acajcnan dairrxlc ui 1 »ii j.ci jto 11 to layer, 
• ^M*^: ^^ 1 ? ^ W'i t^ cc^tm n»* spared aiid; 

tm id i^hfrneoi tav.er Oil xjs^M iiiteua.ia 
: -: : ^Lt<^''fa»;iuV«A£inc rteldindwing wSdcW rivets bfiW:!)* 
electric has art dectoic fluid jfjJuti^ wirtdc'v bis dis nf jtef. ; 

48. Thp mn>i crraiairT liquid cn,*ul ilicphv xl^uu: wc-wJ;ri|( to claim 4.S. tottbf r comprise^: 

r*f>. A Tnuju-dcjcnain JiijiiW rivsial iLaplay device conyr :5: j£' 
apliiriiiKy ofJainb^ lints in \i'iijh id^**i«nai is pmvtd^ 
aplu/oliw^fgatebiislUKS crossed said ^ai&bus fcu* jidefuitia p.^dt^wji. 
4 pivtj clcctngidp i^v-iii 2:^. iLiquid c'rvsiiil )W\ o-l » 
. dielectric irarncs in umd piA^re^ocL wiU 
ii liylil sbicld.iii; la>u Li jtji a <;»s:AU=irt »-«J |«xd .cjijjn 

'■51. Ill,* inwiti-o^maiii liquid cn*rd iispJiy device scrord- ng rn claim s 3' liirrhcr enm ^irig * 
a j uum l.arv elftiUwlc in oa anca ckc<^1 sbJ fxiWcl -rgim 

5Zi. lh- mito UnwiBin % i d t^ stli I A\*ph\ dcaice Wording 10 daim 50. luiiher ccm *in£ • 
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ii electric Hdd inducing window in tad pnrel jvgt<». 

SS. A imite-domsan " i ipre! try* I ft! d fopia-, icc cr>mprv ing: 

lirst aid «ocood substrates lBCjurcart. titha. 

ft liquid cr>mii .B^'biivccFwaiU Ljt>. n«J rciWulnoj>di>, 

a pi .iViJify t«rc :■»« jicvwmryspd in a lirs; dvciiudci ub &d .fiut nj iiv en J a pln/all(> : tfdtyi hie 
Kmi .mingod * r h ^.enrtd A ircct mi «i utid tirs* jusitrale U> jsfuw * pi*d rei;iort:l 
apixct e'rcUodr fc .n;1 pixtJ rr:fU5-i. 

ft chctertTO i^me in p xpan eliier ihun » .e^c.. whnc^id clraodr js ferried M id Vie.winc 

distorting d:?cn<: licfcl ^pJicd loiflij ip(|.riUrj^i^> c /. 
ac-ninnon cfcrttiWa'oit smd second siifettrMe: unl 

*a Alifiiuocm la«,cr on ai br*ranc sj^xficb~n*mr. wd «tra nttd cwivirt jfuhci'nrfts 

b passiv^iun Im cr an iihi giil« iiKula:nr ewer V«id whale ib^subs tuuv. 
O I shidHro ir \xynrtw. -anil 'i?xnrti - ir» : raic* 
* ci» Jar t» jjfr :i.i>^ <ti jaiicl l+-bl sliiV: Wirti> I Jvcr; . 
aj eyicr i -Mt Ir.rr oil w id «clor :;«■ I iy*^'. 

fiu»c ihlrtd* hatt kii*jic rrore. a iCRicn mIW Uitta said pi\5l ris&l.-.. 

57; The ;jbt^;ilym.aMi liquid trvrial J *j.li»> *-vui: aLvoidu; 10 cJjim ^w^n , fl i<| dic-rr rri« 
iinnic mijudza mixlurc uf jCnfo «fc»r 3-1*. c^rhftn dIxa. : . 

- "lie ^LH^dc-T"^ lufM. jrrysial , l ^fc^df* a siiid p itd 

eiixpode fcer aj dec*ic.lHld incVc i^-wnfo* 'imiihtef i uwir 

lit &* =n«*l ispU dtvtw «;-o«jir^ u. >Ja.m 5*£:ii,tL.**Q«I passiiMioji 
la>iar ha* in zlMiric: J: Hd ioducng twndow -insuhi'dSl- ib^Ut 

£0. lbs nv IK -dcma\r. Jic|uid,i n,*la] J iphtv device adding to r*Tni,W. uV-nrn 
insula Ik I His an dccU u; f dd iu*Jm;ii v i. i JCrv i; imJc-uT iUcJ ;. 

AJ Tte_ irnlli .anmir liquid >r>Sitil ^Jaw aj^MtiiLL lv'«ln.iii uScf^i^akl cornmai 
electrode 1: i< an cIccItil- ll jld incuciu; * bcow ji«idr of hsrir 

62 : I b= imillr-ilwniin Uquid inLial . I ^1^ tftv^ *;^di,: t 10 cla j j H . vvli^rr:.! mi4 sder filter 
k >?!"? s ""••Asciric'fold inftxir^ windoty ioside-of icdf! 
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« 1 Ik: ii iilli-Jtsmii i liquid ayxlA d: ^U'dcvuic K^>jdj^ to cla nn »4, ^-.snxii sud over cour: 
Ji} ar has an :lctfric feJd iiK^icir g mndtrA irKufe Df icwIf. 

M. TH* #ru truJonurv liquid rr.ttal d; *pbA- device, acrardiag to dliin IT. uh;rrr n sdmI pitt:l re^ur 
ia divide jkIc :it Inall'^pcnioi^.b^uid'eryaEol rr.-3fcsuliH in siiid"h(|uM ov;m 'a^ in cachpartior. 
beany dr.ven <iiff»r*iu \y -rmi csiJi nttiei 

65. lb:: mutii.dttii^i liquid ti>tt^jt^5F.rinvfe'«^lhi' in danu'Sl *l«c!n 'saiil fJinitutiit' 
l$wcr is divided into jl leasl Ivr p pwiicnif. l:(juMc^*Jn^^ 
portion bsmfiaiisctti difWitly liWiw'd»'iiR:*' r 

6ft: A iwJii'Jc-njaiji liquid ,u vtia] J^pfcr- dtv «ir : pjwjni 

fiTKi and ncldkI 5ijU?iuLfe Ciuti^ cid: oilier: 

* ^'-'^cry 5 ^! 'I<*yttx- bctvvooi said iiral jjid Kjoid vibatriccv 

^ron anaupoJ in a sdcocc dboftiyr; un s*d firar^Vtinaib 16 dctjic n p /xd re^- 6n : 
aiiuACiHiXUuJtfijii ^jodjjr^iCT.itti*; 

?.^. c !^?. ^^'sfcc 4^?^ ^iK^UifvCifiiftt dectrte field ipplidd.ta, 

aa «IipDJcni layer ou «\;»t oris rjbMrate bsLvm widfe: nod second nubarpto:- 
$*r *> hE ^u'M^ohli liquid ijvrid^:*!* dcy^ 

fcli^ithieldini' Jii>^r«c t«d ctfuc«d ?ub?iriyc; 
a ca6r fiitcj 3a>a.0f> »id li.^f shiddriD lavir: 
aa over iwit J*y« on Sail cofoivfi lt~r 

1 he ;*f-" 111 ^ £sen * 1 ^'hqtid display dim k« : «^^'(o.^n'&6,- wScclio sad diciixtrw ' 
f W shidckifiV fc.ikapc fntrrn 3;xs^.;rifliCT than said piiil rv^i 



J pet ailed Descri piioo of ) mxntiqn 

This jpplK;a.:;»daiiiu pw .bajkti.rf^i^.Ajybuiliii N\> lSyS-i.'-Gjl filed Oc-jobcr I"? V/M -jSfo 
:^$^5WtvfilnJTA:ulKj ?.>;;; 79». K<: 1 C J'W-IK 256 :1 led WovtmW I I. 3^H."iti7fJ» 
^mi^ 2x J99.<vA,tf n 0 ]<»;.(k*4.;>l nlodT^-Hio i & • i 3 W^i.rh fje berefcv ;no^«i x by 
JtfciCiiCi; 

BAGKCRDUCE; QF THK3MyK\tLC2>} 

^WtJi ','i$k JrivtalwiJ 

I he prtvirx imcntinii ryJra ,o a bq>J ir\ $U» niiplsv time*: ( I (T>j. and in ire jarUCiilarly, 
ji Ikjuiil casul display fci j«: Ijavj.iy dkJtvit a: f. m . „ . nnt *«hsi r*x" &ud electric field inducing 
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ftcacrc pugi: oXthp Rclnird Art 

Recriiny a LOD hssbacn proposed vicrs IcIUrud cnclil :i boi ili.9124 art the liquid c^m 
is~ driven by crennon tEcctrwfc 1 7 having ijpen areas 1 <?. . Fi^. i u a s^lico-dl vb^af p;.wl uaft uf 4 
com^niiobl LCD. 

Reyfcdi^ciikrtijiictnl LCDt. a ptuf aUry of gate but lines arjancsd to a fmi dicaioaoi * first 
lubiritc aiid* plufafiiyof dall bu?.'in« .arrived in a e~oiid dircdnr. or ibc tntt snhstme divide the 
dubflroit into a p.ur:di ly cfpud xsgiun* 

A loin fibn irWistctr f T FT: fJJ^iotjmi^ ti^ drlivcwJ ironibe cbiu Wtex> a pixel 
dwtnxir tfooa pasn^aliun U^r 4 t"T: w rjn r«K p>d , r5 im ^ t>.w 9 i W ,. ^te. 

d^rrdc, £ gate jp^^^tti^arid^clrj: ^ojmrc-ccmact layer, cicurte cteUxi and B feii 
d ^jtu jJu cic. 

^ ^-j^e 1 5 { ^ is c 

On «>iDotl afe^s fcpt Btecii^;^ flight Irai^r. ftoD^he ><! 

«ia;w*8ntt «^ :^f5v'!, ? lc * ^^V^S"<m'i>e :itfn sfjcldhi^ia^ an' mrrcaatU^ is; ■ 

Uvix. ami ^liquid avrt^^ ioa^W^Sraisi 

T^)i:incan? ^'^wt?gs : is qj»%d;^ftct^p?a^S energy d^ »fe dU§*^ ctuc&tid^ 
... ^>^.W:^ th^UivM 
tatwtian, af .dacirir {jbid . •. ' 

nnl linu: *ii cficsi .vr.i ;v -hcwi.l(h Sflre r^r.n Hrca is nnrWihe- tclrcfiiM dislrminn hstded In 
tJi * «Jv Ihc pi fcpwovjjinr* vr;n\: 

And. disclinari a «cur* frosu the area wbsrs lie liquid cryiiaJ dirranrs ir« cahi!lc]>.-Uni 
UamcuLlau^ VLti Mtx pula Wwtnt jjb in « dccr* a *> m.bnfcfc it j»j: ruriVd; awdinc I;, the 
sirrrocc slot: o! LX'lis, *c liquid crj-Etal (cxtcrc hna an bregulnr iaxcl jrc. ; 

AuwrJin^y;^ p^aij- inveitl c>h Vdirecxd in a l.(:i>Uiat auh^Ltf iaily fthvjjtb, one mere 
prr»Wcin^dwc Id lirniiujtris ittd Asadrjmiui^i:r± : c art. 

>Vn bbjca & the ^t^a-J iivCij iun ia )o prov . Jc e tTi»ilii,doniaifi I j£; D havi-g mjf .rann ■ an idi 

Adljiiona- feanncs and ^4K3£C£,cf clJc;h;^£iori .yili hrscr farih inih^ rifcscrprior ulnch 
fell awB. oiid in port ;,vii! fee appc-aii item Our Asaifiutuar niirv be (c.^V^nKliccia^iirroliaiL 
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Tn utters (he- c-grcK .:nri in aoKwcini* -.vi'ii the j; urj.Vtf'c *f to lavuiwi' as bnbodicd aid 
triadl>- Ascribed l.bercic. . ti owJu^Jmim Jir liid «vrt ft. cli jpJav dcvi ^ coiriiriscs f i:r. oad aoeand 
wbfitralca lacing =acj other, a, bquid crwlaJ Ja*er talnscn Ac Art anc scwc si^xaitf. oplnrjlils. of 
^jcbosli^ffl/anccfuia firsl^ opium its ofd^-tr* .ties arriTiMd 

ir. t srcarddmxtioii an tic fksl su»itnrl= id > defc* d ri^iba. 4 electrode in tiw pbreJ Jifcioi*. a 
<E;1ccrricfn»BCtt5mnjllii!K ^msritdfccstiaD of liquid crysij] moluwxs m ita liqmd ^.al layer; a 
a: Inr filter ; oyer cm lis wocac 'substrate, a cccrannnilociiDtb un lh« ™Uw .llivr lavw. *nd «n alitnnvnl 
loyer on al l«st pw^ 51.h7.r4M bet^wn ttettrst *rw nacond cutstauc.. 

rhe aimimai ilnilnide and'or clef u oce hafi si) electric lttd iwtwiru windou* in Ihc LTIICC 
p=rj Ihjrcof 

liiiflev^jt Trarre g 3*1*34 M rrpuiidi -Jhe pixel rcjjinh or m the px^l tcgiav AexL dir. 
lnye* ; TKt#il^ic ; fr 

^ ^ * ^ ^ * VIT If! K- OF TH K P Rh> HH R :TK MHfll): rv 

; v. ? _ : f; tie ^ittulei-ddmain liquid cryslci clispl iy dokc «T &4 |i)wcn: invcm jui -i* cxpiinvi 
in. tutail jcH^aooaD^fii^ymt; 

Fii». 3A- .TO; ^C,-inc : H) juc J^cjiucal ti»YK uf inr mutl:,ika:iajp l&oclaysMi 'du^ydetjca 

j|j^^f pte uis [ijic6 rcanjjed in 3 ^i^cli^ txi %n subtle *nyl ;e .pA^ily^ tiiiitv*' 

^^H^T n .: >^ "IH ^> i W! , |V'«|c-> J h*: ( ; f ! pKjiiyito(i l3>W >7 t*i dic^wfole firs: 
sji^c2 j « jiT«i dative -.^ck; jc^u-i^nTw 4 1 . cJi^ tt Jj^. uti^ijitynl lavu Ihs M 

KJiItal/i-Jic. ,1 1 

Dn fix: suxind subdrat: MgW stotcuij: Hwar ^jaj'onncd ;o shield li^hi IsaKcgp lr, rm 

ovcircw I la,yc 2V 1? Termed on the color liltcr toycr *S>n oo*T.r.ion cJcctroifc . ' :* JontKid on lbs 

tn crocii roj;e^ i sccaad ali^niHttu = nyy 4 ? 01 the r«fto;e «cood sat Mtatc *\ and * iicn-id crvTMllii^r 

is /Ofmcj tctn-^rj the ("marid ftcsud auhsmuat 3.1 ,35. 

lhsMute hub lines a:td f r« bi^ lin^-cSy i**2 th» first s-jhstr 3 1 bip a piiinmvof pixel r^ans 
Tt:;TJf7 13 farmed C*i each rcsi^.oiktcnmpn.vf a garcdettipdr 1 1, □ fiatc aKiilatur 35, a, 
E^nipun Aiclcr lavcr i . oa ahok; - iuoUiCl I i«r s hnd 6^i»foe'4: : »ir ciscrrftaa 7.' 9 Paicraticn la\-?r 3 7 is 
fc-mcd 1 on :hc whr^c linl jiiisiralp *i.,uaJ piw «iw«ide"l j is ca^Jcd a drlitl eltcucdc 9. 

The didectnc frame f 1 .s tLpinjUui^ iLgrrtcjll ^inxtion nf I- ijiiirj crv«rAl crc; iiccl ?i nf (lie 
L;i)dcrv?tiU^ '* jWu ^nriiiad CFiihe pixel rlcri^cU; w il^ taiiiniijri^iru^ J.?,a.nl;: « 
pxi^iKtetpr^UwdiilOT 

'^W^^^rir^^ LCD of doe p-son iayenljoa. in verb pi w! f rji-jw unlr- Hrsi 
s;ibsixiiiV;3 L a TFT w fw^intl utrr pi ii »• ij; ijwlt; t^Ln! 1 i r 1 - 11. f.«jc iiwiil^r iVs^ 
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clinic c-jaiiirt '.ayir f am <m n wAliii u cij=l 1 1 7 ? A I Mitt 1 ihs a plurality r-f gate fc*x«t lines and a 
[:* i: r"*ility nf d,r* Km :inrs are fnrnicd 1c divide lie fir.a .'uis'jaic j ] inio ft ^luraJLl>- Of pixel Riiojii 

Crate dcctradi 1 1 aac jazz bus Jjx crs formal by spillcring end (Kacrrni^ a mctaj "iuct uc A I. 
Mfj/O, Ts Al alley, cu AMcnfrjvd}. ivie pcssibJc 1o lorrn 1Ju ghU; t SvUuCfc Ami #Mc biw In*: t$ a 
dmiWsUyiir d»u*.t lt>tf ii/cjjjicd IromdriCTcra matcn* Is 

ThifBnlfinsittator.1^ if tanned h> dqiasifrnu SiN« arSiO> wybujPECVR fPliisiva 
LnhroaziwlLJuaruiiL \vpcf Dupes hfonj fncram. Scroionndottar lnyrr : J.omi Ox: bbrax Lcnfcici la>« 
arz.lbciOBd-by'^pKiUns V:lh H-XTVUflnc patterning jonorphou- siiircn (a^S) and dctwJ <atnQft£iou9 
5 Jjctm |n D-SJ), respective^ Alca SiN - or SiO., sr.d * 3 i , n ' a Si aiz fcriuBd by ifcpctiuj] » ULuV 
PRTVp.- ins ijste insiiiiilrn 55 iH ftitned jotd iit^rjwttduCIC' laver <■ J^tto otolic ccottuttewrtf' itv 
ionr.cd by patterning. 

Dal* bus line ap J Bptif»c:iiiii dccUades are fnmitd by spiacr.uj and p j:-.cnp^ <j ottUjI 
3«liaa ; A3. Mc, G:! 75. Al jflov. ■ Aliemmi dv . ;l e. ptMoibie lb. id daia bte tij fc^i 
sowcD'd-abid^rc^ iiv R.dbiilili iHa dniUe lauar.is IflrnicdfrinM ciFracn: mWcnalif^ 

Ato^.tf«U^ inoi sbo^n inihr figi»u&) 5. fi.r iri-jl n 1 m . :) | ap V-t j |}r*;a nri in coniwcr. 
^jS^.^-^ > storage <np%ar wi(Htlic 

.^V^irirl^ j^fiK^np l^w Untied V.iLi BC B /Bui^G^-doOliKLC)^ acrylic jesin, 
^yi™d£]fc>*&™i:£a^ i& * nolcf :r«tt suhedrate J 1; Fbtcl d^rodcV t$e1f&nM:faj 

sputtering ibd patenting a Jnuai a? ITOiMidnim trn w irirj: A-cnn-JKl hob J9 is Itjmrcd b>cOciniL 
iltf j> j ^1 clctln^t 13 1^ dx driiii aid ^ara^c ^lbclrodcs ky ypveang ard psttcrefcrc ap£n *TdSc 

Oji the secaid.siibftrajlc ? J . a -irfa shic jinit I aver 23 li umicsi ui dixie tc> U'^it lcj]^i^ rl*« 
?3(c bu^b1»c£;rac iW^fe 

c^matitui a:tOT,aK chc ti^hi shicUl^ Jiyct 25. Oil lius vubi Jl!;w >yci 73; oUrt^at l^itf 2^ w ■ 
ioiuwd »jtl» j^i;^ 

A.ni a liqu^cr> ^liil byrn laii uijouii 4j ji d cK nil fctwecn fte ifiVa aid stzdai 
JWfcscwpc* V: . 11 . Ilic *iquid cn-^l Liiyer iniy m^dc:a^:fcfystui[ 1uii3.uk> U'^iir puai'j 1 y 
jw^LKr d; cltt t jii il-titVi : ( ty A Isii 1 ic I i:jiiid <.*y(tial hyxj- waj! bicluiit cltiriJ dopanlL; 

A dic^flilriclrams 4 1 is Xoniitd >>• dciKsitti.e^ 
17 iii pjiil d^lKJiy 1? uifc1 pj>l lcri ; 1 ag ir vorwus saupes using pSolcli ioEriipbvv BcJivlc«ri< ffiitip 
41 .RiloJcs marlcxLal al ' which dickxljic 11 sanv cr an^allcr ±30 *uiod *jwbqii;duy*<!il.:imi; 

tlicocJ^trjc coHSioBi ihiy^oi 15 ^ pn: iCTufc > bsL»^ .3, :ot iiaiupjc, pl'.Doeaxr ]a:c or BGf*: 

rMicnrOTt:, ihcdicJcti/itf Jnmn: 4L is /Oift«d Wi fti one juhntrax b^wn toe iiisi tpl 
sscttidr-ubsii aLes J i : -3? ;refc to ?jgs. .1A, .-B and ic, 3 1>>. Ar,i an cl=c<ri= field :r.dii^ vii^v-5 
en £L Ica^t nnc siLb^ralc brt'Acca Lh.i firvi jjid x^^o'id € jbtt rsr<c 3 1 j 3 j 11: for tb *'}££ 3B 2nd - 

JUi. 

Ar this iTmi\ the dtcloctic franc A 1 unJelcytiK fcld iiulwing wndcin in terned on wree 
£ubKii«V icgtfiher. Thi tfiecHc iif Id jnd-.ic.r.g «txxw is iWdd l»v pa»onkin>; ri^lc ilir:ciVniiiii ? n 
clecir^c I7<r phcl iiccinxtc * J . 

As dxnvTi m i t 5 , A. 7 ■ K . 'j. 1 0. T . 1 2. J ? : bijc ] 4 are j fnri ^icvvs sboivdiijc iht y« Una 

iMiiU -iJi'itift h lu]uid brvstal dL$play 
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dc*io» occortir^toanbodiircnfr crftt* prwcrtt inr.cmwn. *Jlic aaJid fc«a.arjr.vrepr«c*itfl :1k 
aitgnpiMt djic'ioft of ihs cacod £ub5tice. and Lie dradlinrt^iavv npixms tie. aJiwrirt;' 
flrpcltcH* cir'the first (ml: 'tints. 

paticracd mvarwiu slupcc, ^fcci aJAihs rriilb-dnouin -fleet he electric field fadivin j VrisuM- 43 
r.a? W a sli . «r iiufc: f uiOwaicm, bn^iliurii^ l»u pj«:»-aniliUo iA^maa d nciieia «irr iisax^eJ. 
wtirh inhtains Timid .rhnmn rffiwr 

»rmi fcrroin* electric field ir<hc jig wni-^>3, th 5 :nuiti-dr.:uairj kohdiiirJ ^dividing cjdi 
jhjicI diio tsur tan*ir.*f*h as in .i a - or dirid,^ en* fei horwnlalrv, 

venii£i^; aad-w dotpnaltj , M d di Aerartly 3 JgrMtiii-Uedjfc to.fjttr.ioti Arm*™ nr. sari, 
domain aijd on each .<<ibsrr&;r : 

^ OnH,lcasl vr c !S ubvin[bf : ii wnosn,^. Ifl^ ><- i* l^.nrjj v^ip^-rifi. Tin;. ^np-n^iyn 

' '^^.H^h. !4vt !M r . f ,-^ui.y^ ,» aJ u»ii 3 ^ a te» , w ,Gr& »^ ,i' 

In die present \XJy; rhcliqi^ crystal L^^idi^-Hcpia w^'n^etiiles harirg nq^v- 

iWdq>*irt la^ :eoprid5ub$iiatefi. 

in miAi-crninifi Lf'D of the pitsmti^wVinn. nr. ali^ir-err. Iron** ahowr. in the limns) is 
formed wcrrtcw^ 

faiitia^iibbuh^ lieatnieji'. ..■ 
Marcher, it ^nowd?!;: tn fwin tbc ahj^hjciit liver vtilht pfcanscmiiKc i^terifil rich as 

Emd ar.yof m?rbracd li|^:. imrar.y polmxzd K-H; Mid partial^ jlari/cd l%bi va be ^aJ 

In fte robing orplwp^^BKM mtmciu,n c pnwfc.c-* apply one «r brtlvc/th* rir^ nnd 
sCliViJ Kutatr *W> . 4nJ a: appk differa:: iiiiymne-u^alirjeii : jn cadi subsur^ 

From ihc *:i5rtirt 2 .trc*|-ocitt F ^^;*i^iMi,i'rbr>"i5.^i^, v Vrii *vlc»«; ttvp (lonniBi. c 
rau;ru|l« cX ihe LC Jjryw p titled JjCcxndv unc iic^liw vaCh cbiuiibi. T:r<tl is, Oi; mulii-dooiin 
i2 <ibicit..a b>- diiidiiig pixd iuto fui.- it6.iiiiiii j. « m a c-- ^; : >ka f a. bNjvid^vAvljp^l 
^^^IKVve ticalK.oiuJ.^ d.^iifllK nhd ditTtiiwttk ali»iiine n f-rreoui^ m fViniii* alip^wi 
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I: ivi»xKpJr-h« Imvi: «i k;»t mil iU:.itAiiL< I'lhc div:icJ dcrtslitf u.-uligrcd H w dia possink "jo 

C';ww£|wnlly. lhcnubVi1iNnsiin.l.('ll^ I he p> £?cn*. mvciitibn :am? didcenc fniiiKacf wktch 
diekttiK; Condon* is difiercnlfiOTi thai of liquid iryslal, and dcvlric f il<J induing u Kkj'oV todiitton 
cjauie firld. thcrsfo- ftidc vicwiii^ snelc b oW timed. 

FuihcriMre, b (he case afx-atiiktutg sn olifnmdi^tjxcuiiuji, a hi^li -cjpcrsc Uu:e and X 
*hWc tC .«r,icxort can b: oiKiinec. oj* a jjreatt in viz End sn aiubanriij zncrg>: 

J-i^f . ; liA ant I Mi arc plan and scc-ional v^w of ihc nml'.i-dramin UtfULd ' trr»l4l iispl^v <tev; « 
ntconjlnf 1u Ac fiJlh viabodtmeil cf rijc ^npFcnr umailirai, fi & l&Lsnd . I CB. ;U*C etc pJui aid 
^achnna) Vim of Lhc rautlvdnciinii twudtr>slil display: devices icconJ3i«i tc The sixlii crnlKklnncnJ of 
the prv^fiLi u-crilicn, JTA orid j 7b- : 7C nre f lo and 1ntKnU.YWwuf.6e iDuK^KnamlicgiJ 
ayir.li disp]i> device* 4ocurdiDg Lo ite f ^-ert|i.*inhrtdinscfit ihr orcscnl lWntiW a*. Fi is. i EA and 
I |KH„ ; »C. I KfJ. 1 K h. ; I.KF, in: ptui and HTXlkiiu. views, uf C» :uui UhJuciibLu UmuuIuv dt^a? 
k«s j*«3»<I ingU> e e'lUi »;b>dimcnt of lite jmKciit mmitjca . 

As sbawi ii ihs ^^sLJ^f/^^ Jiiiemkm rpfrpise: fir* and icaond snbclraU! 51,53 ,;<i 
Pl ?;>?! ' ^-f^ anKOT^af x.^nt&«rtipp-flL lib f^rEub*iratt an J "a plurdily V&i b! >ui 

^to.^ii.^i;|^ : i^ib^ ii^Xi^^^M^jft^^ ^.te^?^.laA.ijBie!- : 

da a»c3nd : subsniata a $&\Mti&jt> inyss 2tyXt*mii*\\itfyM 
and ±Hi bin l^mcttfr;*^ fitxs iiiya ^ h famed llie Jifilii ^Idij^ii^ « 
elecuudr. I? wfwTn,aJ on (he w>:jr ; ttli/liijyi . m iaii&ZJtu&XAn tiecwit ficU roi ttc 

cfsvpoii <focv&:5dii.lT; a:«<KanA aliij^irtiljmTl.M m Ihr. wfrr^s ^*^i*uM ra<£.. arid tiiqind ciystat 
towns (cynied hcni^cii tKt firy; imd.Kczzmd .iiih.slm.rsS 

l>iita btiii iuKj and goic bws 1: rt« ; rt t>idc tirst stibMrnic J j Mnio'a pltir ;^jity : cTpiacJ rc^iqiii. 
it ttj) pjii Vcgiutt find cctiipriics fl ^ sic clccwpd^ " I. n atp.Wwi^yy.^ 
itt.i^^)Auc-j)tr.li>cf 5, arcuate cooiuct l^: t and'wroWii d^b^;?/^^ttf|^;tf - 
^ n l 1 ^ dKtti. 2t£roiis j:* 

* 3 * >St ' 8 ^ * ^ ,s wn^nfljiig electrode li.guW'in»ibwr]3S; ^.nioniMludor lavcrSv 

diniic rniiiaftr 'ay^rttirt rain^-drBin clcclnndca 7» *i dit/urae a pltiatfty uf ^te bi* Jiiies and a 
p.aa3ityDfdi:abiBbnMire phrojryntpix-J regidns, 

Crate dectrvds 1 1 and gale btiK line :o\* f<xmusd by ^tief ?M puttMt ii a » mail cucfc ac Al; 
Mo. Cr, Ti; Al 3l)a> . eic tl« pic »w;ita6or:3.5 ij rnnnsd hV-d^ds: lina, Si^^. S iOv usiiij; ir^VD. 
(Sterna BnhanccmcBi O-^niicaJ Vapcr Ospusitrtxii uierewi Sernivurn|.n.-v.jr Uvrr 5 W i<J i>« .W 
Wffl^f 1n>« ireiornftd by dealing u:tii PirVo and -paitcf^ig wxopliui rsiJiv?-. Oi-Si> imj^^l 
afTxiphcuKsikanifn □^i).rr f : pt x:Mi^. AhsaSihlvUi SiOv^dfe-S-. ,i' '^liVn.iwd 
vriib.PECVDi. «Jt i3ieni5Mlar<>r35 ri-Xirmd xuIltc samcaiduytoff laiw 5 <ir.J ic^ui^"riiwja>. : l^?»: 
0 -ini iiamcd b,; bauiiriji^ bus Liutsaiil a;-ui^4i.i .. : lU::jaJci 7. c 1 01 ril >y^a;rinti ittH 

lc Uu; pluil vJcuiuk 13 at tU ini if i>t?, I lie stpng; cccvrdc ;:wk=s i starage c^udl^ wjdiihc gair • 
bus linr. 

Sasjfrtp.irJii ry:. jaa^j rtisjur la* -^ 57 :? fcrhicivith lif.u ?Deii»Cv=fctai^ 
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poly unidc based rr.nLsrtnt/ ^iN^ nr S*t> = rui Uu VLufc f i»r suba/ate^ I Pixel tl-xtwJe IJ -j Jcrincd bv 
^pitlipting and jvuin iiiiij fi inns! snch « nWindium tin i*iikl. A COIiacL hole 3!) is torzU toccrniii 
die p_*el electric co the (foin and Wr.t\%t<&z* bv openiiie Drrd poitrnti^jj o i pert of Ctj- 

passi * al it in Ucj 3 J on drain cicclrade Si, 

On Ac ^ra-jJ wifcsirric J?, a J^gJn SlliWijifi ia>xr 15 u "nroi ic shieiL nay fittl Icoka^i; fcsca 
£Bk: urn I J,tl« I tux Jnid^. o id die TFT. A cn)o: iilto liryW « fcnnud JL<TF1 :*cd. frcaii Miit) 
elcroeals lo aUefoirU: cri Cw , fcgjd '.shield u«: lac.-er A- :oiriirdn cJectrcde 1 7 is iarnwd trdh 31 0 M tilt 
colci- m:cr 1,-yrT A riideclnLtrainE 6/ is fanned*? drpoiiib^ phwlosanilnv rtnlwitl o* the coalman 
electrode l7crpi?ceL e:«*.rcik I? dndpfl unung mrwinifi.RliDpKr^nngFfc^ 
lirpiirtm-^ei hyir'u tmriod by jrjoding bqdiavaalbe^rccrilbt first; and second sct-svaLcs 

TTic acjccLn? iiiimc S 7' whwes a atinal wJcrfiniA d:ct«ctrib .ooDsijuil is >hpc ar idialler than. 
thjt rfcis fiqiiid uys\ul and ttw <K«Jei:lrk bjnslanl Oicr^L^.^ j v I:t example, 

pfcoloflcjvlic orHOUfiaiz^^^ 

Xwilraaorew JioKxli it f i aVna 5 7 is *| so mod at; » p.iacr- [nSa :o Fi kk. I Sfl, [ .AC; : ; ?C\ I *C . 
IRE. and T*G> PMeclriL rrinnr.V i i ti o ted cn *r 'iciwsr are ai>^Titr^ik^'i»'nisi uwl nxraid 
^l»tial;s. b'lfc^^ciuWMn^tU, ^ sp^ei di*p^^^ prbi:cj(« cculJ te trancd Md tfy $^ ihitamttv-. 

Ari^. ro^g^Tjs'ifirid. iliidikui^ivuft^ nihsiraie bclwwii Ui<j -u s) 

(Veld inddcing *indov arc fhnr.nl lirac mbtr^aic iq^irc: TTirrlwbu; foil itiili Cn ife «-ii^OA : J its 
tomud iriTarioas shapes fc* pallLTranjs M»- H c umimtin decked* 17 or pjtel efeztrpds "J [J. -> 

As *J) ariwdLuait ir jrin!* -tlcmia n 1 .f O :il"! kvpre^t m^lKm . tJi iljyiJi air £Jcctro4a ? '27 n 
aJiiiliniilly Jonwcdin «n *rca ««;il,Sc pixel irtipnii. (xfcr to mxl 18A> iTij^ijulio^ 
ejatnxb Z? » toxi cal a' laMr^^^^ 

citztrizal \y zxaiciatd to [he osmium Lfciy^ . J 7; ^cr ;b > lis. 1 hH»-]&C end J sD; " ji li j .: 

llit iiwiiliaii i ides 27 is fcrriitd spu-rttnij;' and pal.aii^e a mcttl wclV « j TC >i;tndhbi 

Uic pl\bI dw:wU? i i; in (lift 4At: nf dra hixiihr irsd-Vir : n iVc side Kgaic bui 

^S- I * Rlw~* that tic li^fc shitStlmg : LSyir 25 j lcrm;d hn ttfl first ft jbs&aie i ly Fig* 1 und 
J^E sho* Ihfll Jus.iliar>- cfccimde 2? is fecmed or. v \r/zr»%vftt* tfic pixel clccrodc IT k foraicd. 
In HT*«dflrtinu.- "Ji£ K^r.ihidttrg ij'cr H rWicd p ac^iiit «uu. das pi red i sijuo ■ Jiwcc the 
Unij^ljot) Dinrjin ts reduced aim! tlie s-aeclurc tj-jd ia- cnluiicei Lli V Ui; liwi rt sIml-jiJJ^^ Is fwiisA . 
unlhc E<xxxnri i>rj a ?siry1? 

On 4t kasl enj ;i ibsl rait, a ct:inprr> riiua .Ijiu 2? js Jiviutd iv jC\ « k:i " iti: u n: t , . = , aikin 
film Uo fic^iiiivv uniosiy. IjliiL nliich jiaiciw oiiical aoijit an\* Vompunviiles llic.'pV^ivv j^'XIri <V Nu: 
dincctML accmta.if 1c Vf^ vi^-^iitic. : 1 tafcr r :ii ;-jg i^nfeju tOupii»i>ic ; c1l^rivrV rhc nj;niVef> 
y-iBMrut^-aijie by nndaiku, l^^* W« wiiiout^r jnwwr^ r^io w au iiktrj il 

cJiteCLMi, arid fonhisu! riifj piic3 iq mtiH-curruiin; 

1o;}ai p»&«&. mi J linkliiniai ; liqii.^ ^;slai:4Kpi4. : deV'^iL-is ppistblc- U> fonn a.:itsj-v>; bi^W 
fi'mi 85 die conv>?iiiatini) fibii 2^, vtact i juo bpitcal n u'» bjik Ih,-s uiikr % i> up.^ii^b 
crwraderb:-.^ »t -oorr.par.jd uli In I ^ i i^iirc uniaxial film. *j he comceqijlija f;iiD VuiJd bcfoniicJ cri 
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Afxf rorriiing d* compcnsauoii i:lm 2!^>*ir.w;- is fcimhx'uiiid Jc^t cm siibuult*. Al Ujs 
1irt»C. (be ccimjstv Dtion iil in end pdnrjxr aicprc&To'sJy vumposec cwq 

to Ac rigs, jva tfl J9G» fl-c cictec*jic frame 57 it piusmci in iuicus shapes, >vhich obtains 
wulH-domamclTbct 

!o ±k Figs. lu 200. Ire n^liary .eitrande 27 i* farmed airwiirtdinu p-^l ttet wj.l, and 
thediefcetrx finmc 57 is pjrtfcmixl io vanotts stap«. vhfch obtains ii»nw_ act;, 

in ±c Figa. i IA io 21 M. lbs citcirie tUld : rdLrii^^ndaw 4? h fcmiRi, *nl tSe. J:ei«!ri$ 
fame <7. if pattamod in \ arkxw riupet, , * dich cbia ji» multi-domain effect, foe cicciric JLWd uxkirc^ . 
*i»dcw:i3 nay be a s-a or .hole. 

Jp-^ LeDm Fiss. 19 ttii |. Ii.4uFli c>y«lti .l-Brvttr/J r^hjiir* ^< l ^^<l -^^Ui mbl»3Vss Itaysn^ 

^:^i^;6|>rcst£il5 the rjbbuijf fat£v\ ^ ^'^jfWsubstjai J I . 

fc-partcrwsd rirrvifhcHJs shanw ,- 1 urtrxfttiCDft ^ miptodjifli.^?o pi^i^i^ih^nnaii iiircaiiins xe 
cmfcotiitrwtiK rtwi du n>n ft? in ,*e . jirifis^elccs^ri&i 

lii i^LGp in I^i. i2>.2<:^K^d;^Tii li^iWfcds* ii^i^d^oUiks ^^^^ 
p^iVc dulatnc- aa:^ir.;py>1ik:h ifrfeVniit^^ crysia. nrtoujltxjo 

the liquid oyctoi hwo «rv riipVriKviiO$cn^»s1^ 

.-rnavtcnninv ducir.i: bdJ uuhivbt^ v. fdbw m licfc=ir.= ftira&i tot truJiiiLomuin js 
O^liifisdb? diridiu* cad) T to* r^Tdcw^nr ?rch as id a : ; 7^ ' x^br diuiblc >r ali^c, or 
diYidiift CMh pi«| ^ and dffeccttdy^ 

i'uilnirE; nli$iin^^^ 

^iirrJicm: 3c : in naJiwfcicp LCI? ut1;K ?'<*;nr iiiyc/rtiniv the first and secoailttf i^^yirar 
]*m» «i .<< *r* formal <>va the uAcc fittt aritoVcc^^jbw^rt , TLk ^ .4.,! liiycr «itl«ifc* i 

SiiD; v WT^ nibbi;. K « uscd^^ 
■naccnal suiublc for. iberJMring Jrtr;*ri ^ni 

PVt;f! viVolvyimkiniKm^PSCW i^n^»nw;^ lrt ,ri md <!.cir>j' iV^a^DTnite:. babd 
«ii4rf inl< Am- th«e/i«VM.h^Wc fnr the ? hoto.aKgn:.nL'^ 
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tlie flliyrnicin jjcr drtcrniircs the i\h mmcni ccprailj dire n . n wvl.ilui , » lh I »,t* It li^ht used w 
UV pt*u.^tir.?H i<c pt fn -ldy ^i f lt» hi a Vir& nf* rT.ivM!sf ^nt/anil anyyT^DWittd li^it 
linearly pniiH7£if ^hl, and partraLk pd^jd fi^jhl v«ji lie u*t:il. 

In '*$/.'i4Unj»n 3liiir:^i!;^.ir^,tovarniciU it . jt i'ppwfcxto .^ply oncer bolh of 11>c lir*"*!* 
^amil yjfciha* <• znj j> apply dlffcurX ulipuuB-t: caip'en: 911 **r h n rfwrnhs'.' 

Frura *k jFv H ^:ht- a in..:iil; 11 m illU 
wokimlci: cl iheLC lav w are a hjiH J r t r«.ulv »,«. mciAcr *nu caci *mam; Tarf-ii, fte midb'-danuin 
b olitiiiaJ by JUtf^ ffdi pixel ii-ro *a:r rfnrmiiK in Tn-.V shdjrc. or iln^ citcb p:«i 

l»Tiz3ntaJlv : vertical^, imd'or duigMiU^wJ .JifiViaii;* aIiVihmcm. rathig or foriiT^iiprwrt ' 
dv<rJ inn*: 1 n rJtdi UrutoAm airi .n unrl*- a itatrrt e 

have *ll 1 li iti ui 1* iuial i£i»i 

Curc^ijdy. tic m»h,-*.:^m U*r> .^rKs. prc«iii inVrni^ir ^ fDrnu ilidaa/W Iwuni W 

3 wuona) v*fv*o <>1 lliy multi domain lupud crj'stiil t jsp! Iiy dit.^lot aicft vtio (i to tihe tcn-Ji coibcdinxaii 6t 
iheprrseni un*eriiiott; 

in i^f fi^i^r ^ 

Virile and o p^liiy oT ilala tus 

<H«ti;i>d« : i3 r . " "' '"■ " '• " ; - •' • ' 

g»fc^d %li I 3; the T K ;7 1 ,co ji fill jsr * 's A' iiirt1i.ii thiti^a Jilil Jiiig Is v ir. * 

TUa bus lints* ™ig*fc hunW \ B •n a ^A^^g^ m 

5Cakukluti^ lay;r 5, MriiiTiiccotitja izreri fflTc.!curecMiflip c!«:ir>li> 7.9 ''PwMiiwi.law 27 
is-forawrf.cn .bt- *irbole |itviwVrf."aM« >l ^Wl Vtbtn oc? 13. is c mijlsc to BSe-.drai'cJudrji-9.' 

5ulacr*to:M .^TFT »• jTora:«\xqip« w«s.^iu. rloJijilc " l ; jiic iiwutatft 35 .FOTia»^LcarrBi^j'-.<;. 
ohmkOT^JiycrOajiaici^ 

pljrainy ciftiiia bus Iu«v3 oic Ixjur j |v di viA; iL: >,ih«i iiic- 3 1 uiio > pLvr^iy ^pixil rigicnj : 

Cii^^lcrtddc I ' anid tile b^ 1» l.arc fwininl l:>; ? j;:i ini raeid jvch ^ Al, 

^KCAlaAirlkn^tc: A 1 1» 1 i^*ri> . : I if jw ii.5 tblc rcimi rhc gal r Mtxircdii :aniJ ^ib bus lint 4 ' 

Ibr £iile rrtvi.l«it:« ^ * >> :al V.^^ 
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rc.«:rt «Kn\g Hfctryp toortr Sauicordjc:nr \i\zxb and the obn::c ccalort Jaycr 0 arc J jcntM bi- 
<icjWJiag wiihfECVDik^na Eflbaricccwn Cbxucol Vapcr Dcpon* 311 Vend ptticminf pn^hcus 
3i:ico»(rj-Siiflnidc^ m 0 -Si; nspcctfvclv >Jji;HN» or SiO, HtdoiSLtfur&i' 

ore [unrtd l\ jqjur^ vilb ^ JO-O'^ Iti^ple uifi^laior i5 is formed and ihs&=iuic»dDCKr ls\rr 5 
<mri the oTimit gonuct lays 6 Art trirrricd rryjirternir.g 

Dulubtu KnD «nd ^u^Vtan el«!/*des ^ V are framed bv* Tuttcm* mi partem™ b meal 
ejeb n AL .Vlo, Cr, Tt, Al aJloy. =lc AJ jcnutovcly, ir is |:0££fcj« to form Lie Ja£8 fcji Jjk and 
8cnfEc f dr*n eiccLraJss as a double Lirycr^ ihc diwWcl*cr i* fainti* frain tift'irmr ruoDtnali.. 

A «tOTa$trcl«lJodr (ooiih^^ to^-rfc buv W l;;!*^:.^ 

eiocrrodo makes a srxnss «pac;tx whb gsic iiitc . . 

SubKquer.% pwvDtun W?7^ Wd>;Lh E^B {feu^l,; B. .«..■„),' ^ 3 >O c .r«-n. 
P^iriKik Wl itial&iiirs .# SiD* iruMlic wfVnfc i'rel suhstreJt. Pbcfcl dcdxocfe 13 is focrned by 
sniiclsmig: sihI pii icmin- a Via! *bcfc:as ltpoidiuntin cxfck*. A coolbct hofc ?'9 » 

i^pc ^rtKfcfbropcnnb acid Aliening a part of U>e 
ptisjraciqrf la>x;r 3 7 wid'airi cicclipdc.I?; 

by d^iJLiae pfal^^ u;<-re die p:xcl c!«Ircde I -3-m , 

ibtmal arki p^fcnioig m yajiciu5 

rtal.or-r^e a^r^- and ijt^ i*r eonidii ; 

xiialLti uf i^ouiid trariir shields l^ir Icntafe inim art 
area cx«jx the mxelrcpor. oat? distorts <be dctics Gtfc V?pl^l I* tlm liquul t:.***! U yjl |„i1, , ^ 
iWulH-t^ Kabm*4/pr::crAytbsdiclniic roaltanlcXthc 

didrariu frant i<s:i]i?li>v 3 $; 

iis 2 spuccriloiruanUrj: iuutund> ^n ; j ti;Kvuii<.if sndt 5;coi ; d ni wretw 

i^ JiCim^c. 1)icctc ^r^ ->amc =2 us fnniicd at.lca^ q M 3 ubslni:c bct l >wii Ihn'ml aad 

s-wcraJ Eub^brDl,ca. And. -ukwlr U, fi^id rnduciae witidw - 5 1 . s : !orn*d ,*-n a! .Ar t t: .wft.wjbslitxc- 

fc^\ccQ(jcnrs( and Eccind [j.i>w;m1G5: 

Atkins Ijmr, ibe dielec ric iJiiipc ,S3 iirid elw 'JKpdi uitliicirtg -,i vkIo^ 5 \ could fcc tohiicc 

chat! Mdc ,1 ■ cr pixel rlcttrbtle I J... 

On ; B;l^bncmfey^c,ft Tbrxuni F CTSj.i: ? n 
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v^VUi5.«ijk^ : t>i^^.l]x mvilh'Hflpy imman increasing CCTiinsnnrin n an iiitrmfd 
dircctMo, aid focrmiiijg &hc pwil :aiD«Iu-co;nniA 

him M.-Jie'enmpcnifttifln lilm, ylnch hns ;wo cptitiil djcs nnd sutler vir»x^.ui^;dit'aficfAti«,DS^ 
<Wj>ft^ wiiha»bi&»liVe Lniuxiuf Sbtl The occrncicaiian :'ibr cculi be Wudor. both s&iirito & 
cnaosctfLban. 

After farnuni; Ifce yjmpaiEBticxfiJni. pr.lm«M fl - rbrnrea rtut .east enr substrata' Ar -Jiis rurg. 
■he ooaro^iaticn and poJ an act aj<: prefer ehly composed .vj ca*. 

iflxtitraultiidmiiuiri LCD o: pjesem limita. il.e aperture -nnii :> ed-ran: bv. on npihrren 
tliuHttrs d«wi cf a>J[ncr tbii ifilni fransisinrtUSP .5.6*4,1 RSJ soaj 10 rc^Jtc^w^p^ioiL 
irxrrMC LiniJimiK. and Iwyer nefica^a. to foiipr^fa^ tamratt r t rip. ApMre ralifri; latrea^ec by 

brtvwt ^ yaLsibiis tuic and cte drain : awtofc, tan tic reduced >W. a THT iiiving lire r^kr^ 




l*hiit !aM rnra forimnu dnctrir-iictrf aditon* wirolrw.l ( hr c if : -rfne 1 wnm i = ; Ac ri'dri^oriufii 

iJtv j^i^ Kr^ vcri ^ «iv aaid^ ^^ll^mddLnicrilJy i-i-jmncnt ot*Vqs« ; 

^jniig d!jyiuD(^ ^ sn<j ;m each Hite'nitc 

iii^lif •* j 4aaj ^auijic ^ ^uid CTVitid di*pla> .deuces trac^-sct.' 

aitbiltiiU. * ■..>■•- 

at bole. r»lliianior^ntK^^ 
oxaiK mulij-doniBti) ctrcct; ■: 

xi^-cc axcrtinj: to tKs eJ^ r 

Aii (frown i»thcfig u /«, :h* eU^nrh «nfccji"*hluf Ibc j:r*«,*i^ e oiiuq baa ii ptaiifotf 
diclecLHc frznies S3 JiaviLg a-nfiSR shape in a p:«;l on cm fetnalg bci wen *c firs: iiid icccoc 

*ilr« ^:^vpnl «ufcani^ in a^ikn, a plijra ity r.iwdfi ^i&iTnfe' 2? W fnnrcc ^ci^nW 

* ^p*^^ 51 !*** ***** W*t*" I*** decirwfel' 3'an ai.wnic^a-^^^^W' 
liririiwciunrisd 

/in OTJu^airi l^0^fr^ ibeiiiseni' fhowi in ibe rigiiiei : s 

/brmrfrvcrlhephici.iirs:^ the Dlignrhartia^r ir^jid«-a : ^^^iuctai;. 
pl^r.iA:rM.,M^«iiirV!n:^ 
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icbbiog is uiwi m ifcictniinr an nli^iiuiCTii ilnuthoiL tldwi.ld y& powble to aapry jny Rtaicnai suitable 
ffirflir mbhtnp rrniHinrtal 

MojcoTci . it »5 pc«rtlr.t<» In™ H& Jttfkrxi-.;|j*ref -.vrJV & plX'tanaisitruc irjtcrial Hirh us 
PVCW (pnlwnykiniiiiiiAicJ; PSCK ipc as JoxacKinh araa-xK, stfri CclCN i.cc totoc^innaniitc'i ha sol 
materials. Any m'jtf iti iwlibtc ibr I he pJuKO'Slifirng trcgrmriit may bs. used. 

rifttliwtiiTg light mice o»t}» aj^xjitlii} : i;rd<l«iniuic5 UiC all jnmcni Vprsukduc&um tiDAUic 
prsult jj^Lt. The bghl uicd h *hc p:io*fr-a ijtnnricnt k prefzraJbl> a hghl b l tjr^ of. uhravjoLei Hgte. 
aiwf jut/ rtf iinpnbnaor light; line^:^lar.r.cd ligfiL arJ par.iafly -pjfariwTliicM Can b: u«cd. 

In l>.r mbctng oj 3hu)c^hi*i , jncnttnaijncfsl > it is possible L> oppL> uoc or cflhe ftf$i ard 
suhshwsM nnd to Brply tfiflorcm di&m> -t'iDllDeilt'on ewfc 5U3€lritC. 
Pr-ccn tbc aJignmg'trco'/acin, ^trnJu-^nnsa LOU is fanned with ol basi [Tv;i<dcri'ftiii6, jnd lX* 
iwnlcciLM c: tticLC layn anf.uli^jed difTeitntly cna irwtocncKb damaib. TIih* is,ihe .tduI'i.Jc«ji?ip 
is. Ol^ict'by <fivi^ne cntf in bfo^nn^yjc-i jsJ/a Vfshapkw ft'-chi* each pixel. 
^rizoalaUy; : vcti:v^i\/uDi*o« dj^oatlv^Bniri. ^OT^-'itpira^^ii^cr Anting &£nme:iL 
^Krocuans cci each dunnoo bud cij iicK ft t"si naU? 

:l is pu>>i~? V domain of ipe divided domains v a*: tt/iat. It.fca ftttpofls iblc xo : 
tewaD^i^m^B^s^.. " "" ' 

CcnKgio^v^ija^ tnvaukxi Hare; ihi diclDCtr it Carus . 

to vV^*;^ ttef^'^Biai-'aki das electric fwM ;nJ«ii»P .Wmil:** bi Ibv p\£ jv^pdV cl aelric 
feld 15 flif thruid and jralittdibaiii rflccl i» cotajDod; : 

Mcrcmery ihccGttoric ft trtv is^n .a I *J|rt :4i:cLLii$ l*ve* or if actf, wVith coiald.cbiro 
wu*ji£fc crfia^i^ctaruig 

* ' V> * f 1 © .^fwof enjsjnci jn fan nVignrLri .-tn^Unail/i ht*b : a j.«isv . . ji W milL sliwiei^. 
atnictire.ean bo «^pal;fy.«. ; prai|t J* 1 *; t» ihicJwi ^•cj^v;v^DBa^.-:.Jfe 4i w^t^'&-0n4-. 
rarjnysdbttercbyi^ . 

U wii bc.^lH^.C^^IlMn 5ki Ocici m ~M nit "that Ssrao CTcJiPai^? c.^J>?n^,i£the.li^rd 
crystal cfcifpiay Jvvi^ pf ||i«b j^r^^ a^icntiiio without deponing Upci ilic spfi: «r ttojp*:tflhc itiicitfoii 
I hue. it i5 imtn tol ihit lie pjrimv.irn eniLoji oven .ttc'tt^tuwns' and vi^iins of this - jp^imiiaii 

BK[k>^DI^^:>Mr^QNOP^■THE^I>lL^^ffI^•C^S- 

The aooon^ar.viftR^avinA^^ki is? pro* Hff J fjiUicr tiiidcn::«;idinj el'the 

imtni um iirtd ire LiiCMporaiwl In and cora:Tlitt a pi! *Jic s-jet IficajLajL ^ iliuvumts anlx.UinioiLs <if 
ilic irtv?irj<w aiic taspJihcr onib^ cescr.puor, sa»- to ccjiiajn it* p- inc^sLi etihe ^vadieo. 

la 0'< dm^ifgr 

Rks. J ar.J 2 arc bL*cmruj| tissvs iirut [xquiti u ys-Lai dfii> ! 7i> ilr.iL:* i fltr i C '.i:=J Ai i 

accpriding totiK JiraL laMiiU. Ihir J, and fuuiUs WitcJijui;uf.uf diclp VS;i:i:|nvcrTmn; 

Rfia» : -4jV4a; tiialAC sii-jlan 'v^'<it'tlic ; Ku.tii^BMiii liqjidc vokiut dijp'jiv dviwv: 
arcmJing cb dnfcidiTjeoLir of ihu pjicKunt ii vcnl ki». . 

ri^ ?A. ?B. ajidiG iiVOIah v r:«ort:thc-ffiu ti-dnirtain li^iiic tryslal diipliny dviicci 
e^'ding toahlxkfijiients ot the ^isnLimxnliaii. 

Fi iys. ft «\. b tid 6< Ik jtliin v rtf* rite iru ti-doiruin Ji ^quic cnsLul A5spla> dti rvc.> 
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Avxnx Juig ■\>\ni\U\\ iXUMLt i ir. lIlCpPKCITt ttlVCCULOCL* 

F.gs t.V 73 jiidTC ait pltii Virws of cite ralr-itemra HcpKlcrysld display dnius, 
nrcurfln fe ^^o^^LM^ : n«« cr.rhcpraciitLin;cniicn; 

K.ga. »jV. ihJ it Art ptea viwof tit mult: dcniai HquKlcrytiUl iiiptay de* jet* 
aborting ^cmbodiTaits cr "(hc.p^i^Lavcnticn::. 

P:ga. Vk cnd V'C jik phji wWvs of iht mule dc:ntLn !ivrjklt:r>'fililii8|j£flv devices 
accdnling so embodJMnte cf Lhc/pnst^ji invcainucv 

F.es lft^.lu&t znd : I 00 air pb:i *jCw< Of. thc.^nnlc:. domain liquid aysud'dipf b>- 
. SlCwor ding » emNvltaems cz the prrscnl invcolLoo. 

■KBk: 11 A, K B, and 1 1 C are plsn vicvrs thu Tiuli>Jtnrcuij liquid vi*suO aLpta> J^vi a > 
a w;oi>iiiig ~j> orthodjnenrs cf the pres <ml mvcmLurv 

**M?\- PR, J?ft wd ' 2^ plarw^ ^thc tr^U-iuroaoi l.quid ufys:al di^lav 
. acf ordiiw> "*> onhriH itIbbtk rr* ihepracot iavcniipn; 

;)3H, aitd ;;l .3 i-C mc of ttit ^uit>d«m^in liquid ^.^i>.i5|MDv- ibvicci 
accondiiig tqrrniftvl rwers 14" the pracnl LKVcqtuii: 

> ? i<* arid ItPl; I df j we pJar: and wcuunal 1 icivs uf tie. timll^o'i^in h fp» J wtsi il d ispli; 
: drrxes -iqcardin^ Id ihc sbtlh v/ribrxli*i i^iij of' I k: iircSciiJ . in taijior : 
. . 7 A a ^ j'TSU^^e p^T; cnH <.>iti mrtl; » if?v< .nl'tiic miiitudornttri-ii ajiij 4iryk&l.<d»play. 

clcrif « Arctf'd ««S f O ffkif c\;q^b aiifcodiin^ pf iKr praait inversion:, 

1 JruiM <ry#nl disti^^%H;iMXWdine to. si ehdi cinix^iiiicnf of the presort Liiveuiurt 

i'dfopj^} ■AwVwi aecyrto 

i'&fcpliiv^ 

i- 4} 1 2 if), ?lFi;i IF; ?.U ?A\ 2lJ ; 2iK, 2iUaid 2 1 M-Lp|dan' v'::wscf.i 
H)t pul:i-d(>inim liquid ciys-d displ nv ccifiLti JKruriP iL- ai il^ti'i ( ci:w a fits present ;m/emi;m; 

.7 ? A , ?*> ft t ? ? I : tii\A 22.3 pJan v: = w of ibc nrnJli-dwonir I upri J crv-R-a I dt^ilay dr. iocs 
BfCOittrgift qjihnddiiKiiis 'cf l>ic pnUcut;iirratiio.L* 

atccind. rg to «iitwl;DKms cf Ihc. pn-ffwl i tv vCrttiOi . *nd 

v"^!( 2^A, 2411 tti«l24C nn; p|r,i r»cw? f^'llic riulli-doniain ltq-j-i ft\^lfli d^p*V .dssiccs 
wtJttliJIS lt>cmt*oddiKnla of.lhc proii^iayonii'.vt.. 

--•igs;.-LS iV i5K 2 5 C, nod Z& fir;; s^^idl yien s of •lie inu-'j-doaiiLU jqilW cryvUi % '*spl v, 
detke? ,^coif djitg >o >hc lurih OTbocifnai el diu; prt*cni sm-enU>ii;' 

7igs.j2t/v .5^. and J »>C are tKitanai v ^ ci ihe iul uV Jutrair! li ^ijdcryktat diip] jv dr. kcs 

?ics: ;i?A. 27Jk 2? C. :«r4 2" ? ;i plan a :-zvi; diovre^ uhojs derJr>t l wM nklmnii; « rAW 
-aud a^lccinc liaitic of : ^mid:i.Uy:r.ai n litji m lay Jul . U^il^.it:vto.-ac'c^n>^an citK^imiint 
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Ihr. presrnl :-vrn\ttrr 

Fi3s.JfcV28B.MC. Md28Djjsjla D v.radic*j:£var < y J 3c:caric Odd Mkule Kfcdovr 
idvcir., Jhimc of thr -d^hIc-didb liquid display «Icmc« ^W.^fc ^..^.budhi-rl v r 
the prcwul uvcnticn; 

Fi- 2^2yB/2<;C, Btd^Oaspiinywa^acff^w^eiauij fold bidsrb^W 

tie p/^ttit hviatticn:. " 

Kg!,?0A,?0b,?0G and jlO^pUn- ro^fririv WWi-U-i* hvdb^i^ii,^ 

ea*wUraem on-ic preset icimtfai; 

. ^^H^frf^ ^ field md^v^dow a.^' 

pc->cii:.inycjilJonv 

Jlold irt^T^^Wtlv ***c of lb, rmiU^crr^ li M ,nd^,|:^fepl^^<»^,! H , 
1* of GVAWdtmiT; ftTrJ»r piwii iiivamnh: - 
^ : J73 arc plan vic*c thowjii; v^ub -UlHc jfcld indu^ ™dc* ard^r* 

fr^oJ Uur iwhWiB,™ jiqmc! .^wcifaB warding to ™bcdWoi d-ite preai- 



irivynftfrii; 



i.li-va:.: * v^d « g1<i llu jrij a f f i cmjlf cSbmtiH i'f ilic pr«£;if ft Vccrun 
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FIG- 15A 
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FIG. 18A 
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FIG: 17A 
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*BsnUi;r ; fHi iiiumsi i im^ 

1 Abstract 

A mutti ibsnain ;i:iuiJm^ij: Libtuy 3*%ice roiaprisei fifs; and second 5ub$u-»i^s Tui::ru rath 
«lw/ art n Hqili j .^al Whrrurnrr-.! h? !tn=J Aid snhshil* A p^aliry of £ltc hlK liacs mc 

arrsnuxj i»a firetdirK^Diicn Qic firtl aubbliaU: «n<j a jjluralhvcfdata hus bars cir arai^cd in a 
**>C*J Af«<k>n iViirst aubstrstc to<Lcfine 1 »«bL rcgUs* A pi*el ettKtr.-^fe is fVmiic J bi Uic pixd 
regiar.. a cdor. fihw.fcytr ii fwracdon lhc second aibiwaic. iad u kwhiw; ds^^cis ftciuwJ uo-k 
CDlnr filer. 1^ Didenrii- fames tviJUui M^initt,! du*^ oftl* licud Ei\stol ma scutes 3 lhc 
. licji; id cysts] Ja^cf . >n<3 worijpixi-ii 1 brver is rtrmal on. at fcasi en: iuWjte.bc.vwn the Tini iiixi 

1 2 Ri-p rL"*rtfi ftti>-tT>r,i whig 
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